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Background:8OFHUDWLYHFROLWLV 8& LVDERZHO LQÀDPPDWLRQ WKDWKDSSHQV LQ WKHFRORQDQGUHFWXP ,Q
8& WKHUH LV DQ LQFUHDVHG OHYHO RI LQÀDPPDWRU\PHGLDWRUV RQH RIZKLFK LV LQWHUOHXNLQ ,/ WKHPDLQ
FKHPRDWWUDFWDQWIRUSRO\PRUSKRQXFOHDU301LQÀDPPDWRU\FHOOVFDXVLQJLQÀDPPDWLRQWRZRUVHQ%URFFROL
%UDVVLFDROHUDFHDH/YDULWDOLFDFRQWDLQVVXOIRUDSKDQHZKLFKFDQLQKLELWQXFOHDUIDFWRUNDSSD%1)Ƹ%
resulting in the decrease of IL-8. This study was performed to identify the effect of steamed broccoli juice to the 
serum interleukin-8 level in murine model of colitis.
Method: 7KLVVWXG\ZDVDWUXHH[SHULPHQWDOODERUDWRU\VWXG\XVLQJFRPSOHWHUDQGRPL]HGGHVLJQ([SHULPHQWDO
animals being used were 28 murines with Balb/c strain and were divided into 4 intervention groups. Serum IL-8 
level was measured by using enzyme-linked immunosorbent assay (ELISA) method. Data analysis was performed 
XVLQJDQDO\VLVRIYDULDQFH$129$WHVWIROORZHGE\PXOWLSOHFRPSDULVRQV7XNH\KRQHVWVLJQL¿FDQWGLIIHUHQFH
(HSD) test (D DQGS<
Results: The highest mean of IL-8 level was found in the positive control group. This study also showed highly 
VLJQL¿FDQWGLIIHUHQFHSRI,/OHYHOEHWZHHQSRVLWLYHFRQWUROJURXSDQGWUHDWPHQWJURXS
Conclusion: Steamed broccoli juice could decrease serum interleukin-8 level in murine model of colitis.
Keywords: ulcerative colitis, sulforaphane, interleukin-8
$%675$.
Latar belakang: Kolitis ulseratif (KU) adalah peradangan usus yang terjadi pada kolon dan rektum. Pada 
.8WHUMDGLSHQLQJNDWDQNDGDUPHGLDWRULQÀDPDVLVDODKVDWXQ\DDGDODKLQWHUOHXNLQ,/\DQJPHUXSDNDQ
kemoatraktan utama untuk sel radang polymorphonuclear (PMN), menyebabkan peradangan semakin parah. 
Brokoli (Brassica oleraceae L. var. italica) mengandung sulphoraphane yang dapat menghambat nuclear factor 
NDSSD%1)Ƹ%VHKLQJJDWHUMDGLSHQXUXQDQ,/3HQHOLWLDQLQLGLODNXNDQXQWXNPHQJHWDKXLSHQJDUXKVDUL
kukusan brokoli terhadap kadar interleukin-8 serum pada mencit model kolitis.
Metode: Penelitian ini adalah  penelitian eksperimental laboratorium sungguhan dengan rancangan acak 
lengkap (RAL). Hewan percobaan yang digunakan adalah mencit galur Balb/c sebanyak 28 ekor dan dibagi menjadi 
4 kelompok perlakuan. Kadar IL-8 serum diukur dengan menggunakan metode enzyme-linked immunosorbent assay 
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(ELISA). Analisis data dilakukan dengan menggunakan analisis varian (ANOVA) satu arah, dilanjutkan dengan 
uji multiple comparisons 7XNH\KRQHVWVLJQL¿FDQWGLIIHUHQFH+6'D  GDQS< 
Hasil: Rerata kadar IL-8 yang paling tinggi terdapat pada kelompok kontrol positif. Penelitian ini juga 
PHQXQMXNNDQSHUEHGDDQ\DQJVDQJDWVLJQL¿NDQSNDGDU,/DQWDUDNHORPSRNNRQWUROSRVLWLIGDQ
kelompok terapi. 
Simpulan: Sari kukusan brokoli dapat menurunkan kadar interleukin-8 serum pada mencit model kolitis.
Kata kunci: kolitis ulserativa, sulforaphane, interleukin-8
,1752'8&7,21
,QÀDPPDWRU\ERZHOGLVHDVH (IBD) is an idiopathic 
FKURQLF LQÀDPPDWLRQ RI WKH ERZHOZKLFK FRQVLVWV
of Chron’s disease (CD) and ulcerative colitis (UC). 
Pathogenesis of these two diseases has not been 
fully understood. Genetic and environmental factors 
hold important role in the disregulation of intestinal 
immunity which further causes trauma to the digestive 
tract.1 UC is the most frequent form found in IBD 
patients. The incidence of UC worldwide reaches 
1.2-20.3 cases per 100,000 individual per year. The 
highest incidence and prevalence of IBD were found in 
America and North Europe, while the lowest incidence 
and prevalence were found in Asia. However, based 
on the available data, there was increased incidence of 
IBD in Asia. This is associated with the environmental 
condition and life style in Western Countries, which 
may cause the incidence of IBD, such as: smoking, 
high fat diet, sugar, stress, particular drugs, and the 
high socio-economic status.2,3 Data from endoscopy 
unit in several hospitals in Jakarta revealed IBD cases 
with chronic diarrhea 12.2%, IBD with haematochezia 
3.9%, IBD with stomachache 2.8%, and IBD with 
chronic diarrhea, haematochezia, and stomachache 
25.9%.4
Pathogenesis of UC is often associated with the 
SUHVHQFH RI LQFUHDVHG LQÀDPPDWRU\PHGLDWRUV DQG
oxidative stress.5 Nuclear factor kappa B (NF-ËB) is a 
F\WRNLQHUHJXODWRUDQGSURLQÀDPPDWRU\FKHPRNLQH
One of the main chemokines is interleukin 8 (IL-8).6 
The level of IL-8 in the intestinal mucosa of patients 
with UC is higher compared to patients with CD. The 
increase of IL-8 is in accordance with the severity 
of disease histopathologically.7,8 IL-8 is the main 
chemoattractant in CD and UC.9,10,11
Broccoli (Brassica oleracea L. var. Italica) 
belongs to the family Brassicacea. Broccoli contains 
sulforaphane (SFN) substance which has protection 
benefit towards bacteria, cancer, and diabetes.12 
Previous studies showed that administration of broccoli 
to murine might give preventive effect towards 
colitis induction by dextran sulphate sodium (DSS) 
in the form of amelioration in diarrheal degree and 
clinical score.13 SFN which is contained in broccoli 
FDQ GHFUHDVH WKH FRQFHQWUDWLRQ RI SURLQÀDPPDWRU\
cytokine produced by macrophage in bacteria infected 
murine model.14 SFN has been studied to have anti-
LQÀDPPDWRU\ HIIHFW 6)1 FDQ ELQG WR1UIZKLFK
further cause the release of phase II enzyme and is 
SURGXFHGE\QRQWR[LFDJHQWWRLQKLELWLQÀDPPDWRU\
SURFHVV$QWLLQÀDPPDWRU\PHFKDQLVPRI6)1LVDOVR
DVVRFLDWHGZLWK WKH LQKLELWLRQ RI SURLQÀDPPDWRU\
PROHFXOHVLJQDOIURP1)Ƹ%,QYLWURVWXG\VKRZHG
that SFN decreased the release of interleukin, and 
TNF-D WKURXJKGLUHFW LQKLELWLRQRI1)Ƹ%SDWKZD\
ZKLFKIXQFWLRQLQUHJXODWLRQRILQÀDPPDWRU\F\WRNLQHV
DQG LQÀDPPDWRU\ FKHPRNLQHV13,15,16 Until recently, 
there is no study of steamed broccoli juice as a 
treatment of UC. Based on the aforementioned things, 
this study was performed to know the role of steamed 
broccoli juice in decreasing serum IL-8 level in colitis 
murine model. The novelty of this study was to identify 
how steamed broccoli juice colitis could play role as a 
curative agent in colitis murine model by suppressing 
IL-8 pathway as a chemotaxis pathway.
0(7+2'
This study was a true experimental laboratory 
study with complete randomized design. The serum 
IL-8 level was measured by using enzyme-linked 
immunosorbent assay (ELISA) and was read using 
ELISA plate reader with 450 nm wavelength. 
Experimental animals being used were 28 male 
murines BALB/c strain aged 8 weeks, with weight 
ranged around 25 grams, divided into 4 groups of 
intervention (n = 6) based on the formula (t-1) (n-1) 
17 in which t is the total intervention group and n 
is the number of murine being used. Research groups 
consisted of negative control (NC), broccoli control 
(BC), positive control (PC), and broccoli treatment (B) 
groups. From day-1 to day-7 the negative control and 
broccoli control groups were given aquadest, while the 
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colitis group consisted of positive control and broccoli 
treatment groups were given DSS 2.5% (w/v) as much 
as 0.5 mL through oral route using nasogastric tube. 
On day-15 all murines’ serum blood were taken for 
serum IL-8 level examination. Data was obtained in 
pg/mL, analysed using one way analysis of variance 
(ANOVA) test continued with multiple comparisons 
WHVW7XNH\KRQHVWVLJQL¿FDQWGLIIHUHQFH+6'ZLWK
D = 0.05 using SPSS version 17 software, in which a 
GLIIHUHQFHZHUHPDUNHGWREHVLJQL¿FDQWLISd 0.05.
5(68/76
Serological examination by using ELISA method to 
all serum murine groups which had been given steamed 
broccoli juice intervention for 7 days showed the mean 
of IL-8 level as shown in Table 1.
7DEOH0HDQRI,/OHYHODIWHUGD\VRIWUHDWPHQW
0HDQ,/OHYHOSJP/
1& %& 3& %
1 0.184 3.870 16.339 7.848
2 0.000 1.435 15.996 6.528
3 0.000 3.576 12.765 7.848
4 0.259 1.078 18.335 6.142
5 0.430 0.110 17.971 7.220
6 0.259 0.120 18.551 11.653
Mean 0.188 1.698 16.660 7.873
STDEV 0.167 1.655 2.182 1.975
NC: negative control (administration of aquadest ad libitum); BC: 
broccoli control (administration of steamed broccoli juice 1.5 mL); PC: 
positive control (administration of DSS 2.5% (w/v)); B: broccoli treatment 
(administration of  DSS 2.5% (w/v) followed by steamed broccoli juice 1.5 mL)
Mean IL-8 data (Table 1) in every treatment showed 
that lowest serum IL-8 level was found in negative 
control (NC) group, while highest IL-8 level was found 
in positive control group, which was induced by DSS 
without administration of steamed broccoli juice.
7DEOH$129$HIIHFWRIVWHDPHGEURFFROLMXLFHWR,/OHYHO
6XPRI
VTXDUHV GI
0HDQ
VTXDUH ) p
Between 
groups
1007.707 3 335.902 117.483 0.000
Within 
groups
57.183 20 2.859
Total 1064.890 23
F count = 117.483 > F table 0.05 (3.20) = 3.10 with p = 0.00 
ĮWKHUHIRUH+0 was rejected, and H1 was accepted, 
meaning that there was difference of serum IL-8 level 
between at least 1 pair of intervention group. Further, 
to determine which of it between different groups, Post 
Hoct test was performed using Tukey HSD method. 
Results of Tukey HSD analysis could be seen in Table 
3 and Figure 1.
7DEOH/HYHORI,/EDVHGRQPHDQGLIIHUHQFHVWHVW7XNH\
+6'PHWKRG
7UHDWPHQW
*URXSV 1& %& 3& %
NC 0.430ns 0.000** 0.000**
BC 0.000** 0.000**
PC 0.000**
B
NC: negative control (administration of aquades ad libitum); BC: broccoli 
control (administration of steamed broccoli juice 1.5 mL); PC: positive control 
(administration of DSS 2.5% (w/v)); B: broccoli treatment (administration 
of DSS 2.5% (w/v) followed with steamed broccoli juice 1.5 mL); ns: not 
VLJQL¿FDQWKLJKO\VLJQL¿FDQW
Based on the results of Tukey HSD test (Table 
LWFRXOGEHVHHQWKDWWKHUHZDVKLJKO\VLJQL¿FDQW
difference of IL-8 level (p < 0.01) between negative 
control (NC) and positive control (PC) and broccoli 
treatment (B) groups. Further, there was also not 
VLJQL¿FDQWGLIIHUHQFHLQ1&DQGEURFFROLFRQWURO%&
JURXSV,/OHYHOKDGKLJKO\VLJQL¿FDQWGLIIHUHQFHS
= 0.00) in DSS group compared to the broccoli control 
(BC) and broccoli treatment (B) groups with p value 
< 0.01 in each groups. 
Comparison of each experimental group can 
be seen in Figure 1 below.
D
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NC: negative control (administration of aquades ad libitum); BC: broccoli 
control, administration of steamed broccoli juice 1.5 mL; PC: positive control 
(administration of DSS 2.5% (w/v)); B: broccoli treatment (administration 
of DSS 2.5% (w/v) followed with steamed broccoli juice 1.5 mL); NS: not 
VLJQL¿FDQW+LJKO\6LJQL¿FDQW
)LJXUH'LDJUDPFRPSDULQJPHDQRI,/OHYHORQGD\
',6&866,21
Results of this study showed that DSS might 
induce the occurrence of colitis in murine. This was 
supported with the presence of increased IL-8 level. 
Table 1 revealed the mean of IL-8 in positive control 
group, which was given DSS 2.5% markedly increased 
compared to those with negative control group. Table 
2 also showed the presence of difference of IL-8 level 
WKDWZDVKLJKO\VLJQL¿FDQWEHWZHHQQHJDWLYHFRQWURO
and positive control groups. In broccoli control group, 
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there was also increased IL-8 serum level. This was 
caused by the murines being used were not sterile 
murine and the room in which the murines’ cages 
were put were also not sterile, thus there could be a 
possibility of exposures to microbes or other substances 
which could cause increased of IL-8.
This study also revealed that steamed broccoli 
MXLFHPLJKWJLYHWKHUDSHXWLFEHQH¿WV$GPLQLVWUDWLRQ
of steamed broccoli juice to colitis murine model 
can decrease the level of IL-8. In Table 1, it was 
shown that the lowest mean of IL-8 level was found 
in negative control group, while the highest was 
found in positive control groups. However, in groups 
receiving intervention, IL-8 level was found to be 
lower compared to the positive control groups. Table 
 DOVR VKRZHGKLJKO\ VLJQL¿FDQW GLIIHUHQFHRI ,/
level (p = 0.000) between negative control groups 
and positive control group and broccoli treatment 
group. Additionally, in Table 3, it was shown that 
WKHUHZDVKLJKO\VLJQL¿FDQWGLIIHUHQFHRI,/OHYHO
(p = 0.000) between positive control and broccoli 
treatment groups. This showed that steamed broccoli 
juice could lower IL-8 level. Difference of IL-8 level 
in each groups was also shown in Figure 1.
UC is marked by the mucosal damage and 
ulceration involving the rectum and spreading to the 
colon. In UC, there was involvement of mediators, 
VXFK DV WKH UHOHDVH RI 71)Į ,QWHUOHXNLQ DQG
Interleukin-6. These mediators cause the occurrence 
of clinical inflammatory symptoms, particularly 
diarrhoea and weight loss.16 Other mediators which 
cause inflammation are chemokines. One of the 
chemokines playing important role was IL-8. IL-8 was 
D SRWHQW FKHPRDWWUDFWDQW WR WKH LQÀDPPDWRU\ FHOOV
particularly neutrophils. The presence of neutrophil 
LQ¿OWUDWLRQ LQ WKH LQÀDPHG WLVVXH VXFK DV LQWHVWLQDO
FU\SWVDQGPXFRVDZLOOFDXVHWKHLQÀDPPDWRU\UHDFWLRQ
to be more severe which is shown in clinical or even 
histopathological appearance.11
Broccoli contains sulforaphane that is a derivate of 
isothiocyanate and has chemopreventive effect towards 
LQÀDPPDWLRQDQGFDQFHU2QHRIWKHPHFKDQLVPVRI
VXOIRUDSKDQHLVE\LQKLELWLQJ1)Ƹ%ZKLFKLVWKHPDLQ
UHJXODWRU RI LQÀDPPDWRU\ F\WRNLQH DQG FKHPRNLQH
6)1VHOHFWLYHO\LQKLELW'1$ELQGLQJWR1)Ƹ%HLWKHU
direct or indirectly. Directly, SFN inhibit degradation 
IURP ,Ƹ%DZKLFKZDV UHJXODWRU RI1)Ƹ%ZKLOH
indirectly through the interaction with redox regulator 
including thioredoxin and Ref-1 which was associated 
ZLWK1)ɤ%DFWLYLW\18,19  SFN which is associated with 
Nrf-2 will activate phase II enzymes which further can 
LQKLELW1)Ƹ%WKXVGHFUHDVHWKHH[SUHVVLRQRI,/20 
Based on the explanation above, the administration 
of steamed broccoli juice for 7 days might decrease 
the IL-8 serum level in colitis murine models which 
were induced by DSS. This study explained how was 
the curative effect of broccoli towards IL-8 in colitis 
murine model. Application of this research in the future 
was that broccoli could be used as a complementary 
treatment in patients with ulcerative colitis. Researches 
on the effect of broccoli towards clinical score and 
SDWKZD\ZKLFKDFWLYDWHSURLQÀDPPDWRU\F\WRNLQHVXFK
as TNF-a are needed to further explain the molecular 
mechanism underlying the inhibitory process of 
EURFFROLWRZDUGVLQÀDPPDWRU\UHDFWLRQ
&21&/86,21
Steamed broccoli juice decreased serum IL-8 serum 
level in colitis murine model. 
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